Alterations in evoked and spontaneous activity of dorsal horn wide dynamic range neurons in pathological pain: a systematic review and analysis.
Wide dynamic range (WDR) neurons of the spinal dorsal horn respond to a wide range of innocuous and noxious mechanical stimulation and encode the intensity of mechanical stimuli as changes in firing rate. However, there are inconsistent findings regarding whether WDR neuron stimulus encoding activity is altered in pathological pain states. This inconsistency may arise from differences in the pain models used or in the experimental conditions themselves. In this study, we use a meta-regression approach to examine which variables modulate and determine WDR activity. We pooled data from in vivo electrophysiological studies of WDR activity evoked by von Frey filament stimulation of the hind paw in rats across a number of pathological pain models. We observed that WDR firing rate was better predicted by the calculated pressure of von Frey stimulation rather than applied filament force, as reported in all studies. The pressure-evoked firing rate of WDR neurons was not altered by any experimental pain model except for arthritis and inflammation models, where mechanical stimuli evoked a higher firing rate than controls. Conversely, there was a consistent increase in the spontaneous firing rate of WDR neurons in neuropathic pain, arthritis and inflammation, and chemoneuropathy pain models. Overall, these data indicate that changes in WDR encoding of applied pressure are unlikely to significantly contribute to pathological sensory processing but suggest a possible role for these neurons in spontaneous pain.